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2017 U.S. Greenhouse Gas (GHG) Emissions by Sector

@ Transportation - 29%

® Electricity - 28%

@ Industry - 22%
Agriculture - 9%

® Commercial - 6%
© Residential - 5%

y - - - -
Ann n"""' s nra“ Eleﬂt"ﬂ “enlcle neadlness 0"||nance www.epa.gov/greenvehicles/fast-facts-transportation-greenhouse-gas-emissions
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2017 U.S. Transportation GHG Emissions by Source

® Light-Duty Vehicles - 59%
= Medium & Heavy-Duty Trucks - 23%
@ Aircraft - 9%
Other - 4%
Ships and Boats - 3%
® Rail-2%

y - - - -
Ann A"lﬂr s nra“ Elﬂct"c “ﬂnlclﬂ neadlnﬂss 0rdlnance www.epa.gov/greenvehicles/fast-facts-transportation-greenhouse-gas-emissions
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Ann Arbor GHG Emissions by Sector
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Ann Arbor GHG Goals

GHG Targets Adopted in the Ann Arbor Climate Action Plan (2012)

COMMUNITY REDUCTION TARGETS
2015 - 8% 2025 — 25% 2050 — 90%

New target adopted in November 2019: Community-
wide Carbon Neutrality by 2030

Ann Arhor’s Draft Electric Vehicle Readiness Ordinance



Ann Arbor’s Carbon Neutrality Initiative

EQUITABLE « SUSTAINABLE - TRANSFORMATIVE

Ann Arhor’s Draft Electric Vehicle Readiness Ordinance



Projected EV Growth in Michigan

PEV Penetration by Scenario EleCtriC Veh iC|e
—e—MISO (McKinsey) =—e=Bloomberg M = .
arket Projections
60% J
Two sources for Ml EV projections:2
50%
MISO scenario: —
40% «  2020: 1.49%
2025: 3.74%
30% . 2030: 6% =) 591,828
20% : Bloomberg scenario: =
2020: 2.46%
10% . 2025: 6.56%
’ 2030: 10.8% == 999,450
0%

where EV market share is the proportion of EVs to all

2015 2030 2040 2050 vehicles on the road.

Ann Arhor’s Draft Electric Vehicle Readiness Ordinance Source: MJ



Projected EV Growth in the Ann Arbor area

Total Registered
Vehicles (2019):
~300K

2019 Ann Arbor
EV’s:
1,527 or ~0.5%

100,000

75,000

60,184

50,000

25,000

1,527 1,527 2,774 3,135

2019 2021 2024 2030

B Moderate Growth Scenario M High-Growth Scenario

nnn n"]ﬂr's nra“ Elec“iﬂ “ﬂhiclﬂ Ilealliness 0"““3“0& Source: Analysis based on MJ Bradley report for MI, Aug. 2018.



Projected Need for EV Charging Stations in the Ann Arbor

area Moderate Growth Scenario High-Growth Scenario
2=1,079
o $=874 -
Current B
486

Infrastructure: 750

L2: 60

500

‘ DCFC: 14 ‘

250

2018 2021 2024 2018 2021 2024

Workplace L2 W PublicL2 ® DCFC

Tim Arvan, Charles Griffith. “Forecasting Demand for

Ann Arhor’s Draft Electric Vehicle Readiness Ordinance EV Charging Infrastructure in Ann Arbor,” Aug. 2018.



Electric Vehicle Readiness Ordinance Basics

e Takes the form of a zoning ordinance amending the Ann Arbor Unified
Development Code (UDC)

e Intended to prepare the City for expected EV growth and thus charging
demand

e Justification is installing conduit and/or wires in new construction
dramatically cuts costs

e Applies to all projects requiring site plans

e Similar policies adopted by other cities throughout the U.S.

® Mandates a percentage of new parking spaces be either:

O EV Capable (EV-C); EV Ready (EV-R); EV Installed (EV-I)

Ann Arhor’s Draft Electric Vehicle Readiness Ordinance



Cost per EV Parking Space: New Construction vs Retrofit
Case Study prepared for the City and County of San Francisco (2016)

$4,000 The case study considers a parking lot
$3,550 with ten total spaces and two EV parking
3,500 spaces, and compares the EV infrastructure
installation costs at the time of new
3,000 construction versus building retrofit. “EV
parking spaces” define spaces that have an
2,500 EV-ready outlet, and include the electrical
panel capacity, raceways, breakers, outlet
2,000 boxes, and wiring to install an EV charger at
1,070 any given time in the future.
1,500
$920 I Balance of Circuit
1,000 Raceway
500 Permitting & Inspection
0 180 . Construction Management

New Construction Retrofit

Ann Arbor’s Draft Electric Vehicle Readiness Ordinance www.swenergy.org/cracking-the-code-on-ev-ready-building-codes
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Boulder, CO

Denver, CO

Lansing, Ml

Los Angeles,
CA

Palo Alto, CA

San Francisco,

CA

Atlanta, GA

Cities Leading the Charge

Residential

Spots (EV-Capable
or EVSE-Ready)

100%

100%

*mixed-use
applications
require 1 per 50
spaces

1 per dwelling unit

1 per dwelling unit

100%

1 per dwelling unit

Multifamily

Spots (EV-Capable or
EVSE-Ready)

Chargers Installed
(EV_I)

10% for buildings with
25+ spaces

2 for parking lots
with 25+ spaces

1 for each 50 spaces

5% for residences with
17+ dwellings

25% of visitor spaces 1 outlet per housing

unit

10%

20%

Ann Arhor’s Draft Electric Vehicle Readiness Ordinance

Commercial

Spots (EV-Capable or
EVSE-Ready)

10% for buildings with
more than 25 spaces

0-10+, depending on
available spaces

25%

90% EV-Capable, 10%

EV-Ready

20%

Chargers
Installed (EV_I)

2 for parking lots
with 25+ spaces

1 for city parking
lots with 100+
spaces

1 for each
parking lot, 1
additional per 50
spaces

0-4+, depending
on available

space

5%



Proposed EV Readiness Requirements

Building Type EV-Capable (EV_C) EV-Ready (EV_R) EV-Installed (EV_I)
A - Residential: Single Family and Townhouses 100%

B - Residential: Multi-family and Student Cooperatives 5% 25% 10%

C - Offices, Parking Structures, Healthcare and Schools 259% 15% 10%

D - Hotels, B&Bs and Other Lodging 25% 50% 259%,

E - Recreational, Public, Institutional and Food Service 15% 10% 10%

F- Retail 10% 10%

Ann Arhor’s Draft Electric Vehicle Readiness Ordinance



Council EV Working

Approval and Group drafts
Adoption model
Planning Date requirements ]
Commission Legal review
review & approval

Energy
Commission Ordnr.na!nce Stakc?holc;er
review & CREVIS_IOH review ;
approval Om-mlttee commen
review &

approval



Ann Arbor UDC Parking Table 5:19-1 Off-Street Parking Spaces Required
(draft) EV CHARGING EQUIPMENT REQUIREMENTS

Residential Uses

roperty Use Required Required EV
See Sec.5.19.3 for Uses inD1 and Required Parking Spaces “E““S"Ed B:"“‘E Bicycle ﬁgﬁ?&"ﬂ“ ﬁﬂ'““" ::t
Downtown Districts:] pace Class o :
Eur E:? pizpa;;; perd[:-p\:in;llinﬂ tlfn'rt o 0% k5% Bv-C plus
or an X 2
. . .. ' ' 1 spaceper S g 25% EV-R
Dwelling, Assisted Living |=paces per Dwelling Unit pace per C S0% .
- ) . Dwelling Units 105 EV-I
For any Nonresidential District, 1
lzpace per Dwelling Unit
For RdA; 4 S0,
2 spaces per Dwelling Unit Co0% [65% EV-C plus
Dwelling, Multi-Famity For R4B, R4C, R4D, and R4E: 13z [1 spacefors 25% EV-R
g.n paces per Dwelling Unit Dwwelling Unitz 1056 EV-|
In any Nonresidential District; 1 space
per Dwelling Unit
Dwelling, Single-Famihy 1 space per Dwelling Unit None Hone 1005 EV-R
_ . . 1 spaceper 5 4, 50 %, 1005 EV-R
Dweling, Townhouse ? spaces per Dwelling Unit Dweling Units - cpeg
Dwelling, Two Family 1 Yz spaces per Dwelling Unit None HNone 1005 EV-R
House Trailer Park 1 gpace per Dwelling Unit None fone 100% EV-C
Emergency Sheler Mone None 2 5% EV-C
5 50% 5% EV-C plus
Fraternities, sororities, student c 5% EV-R
looperatives 1 space foreach 5 beds 1 zpace per 2 beds 5 S0 0% BVl
5 50%

Group Hou=sing

1 =pace foreach 3 beds

1 =pace per 5 beds

5% EV-C plus
5% EV-R

i m  pmm n B
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EV Ordinance Site Plan Study:

Using the Parking Table to Calculate Required EV-C / R / | Parking Spaces

e

[ [rumresoves N ‘ [— [ w ] w "
ehicular arki
- PUD Avlon Thrive
Muli 1.8/00_ |13 dwaling unitse 105 m LY 13388 V)20)
Singe Fanly 20 7 2 2168
Retall sales, general merchand se)
liss than 300,000 1300 |4745/3101 min. =15 spaces hH] 28(6 V) (261
oo, o] Je9spies 0 mﬁrfm
| ot Sgaces Required 251|251 [ 18
uyﬁ' Parking
Too T malon | e |

e sewan v pus o s
Parking
Parking — Automobiles - total 705 719]15 per unitrequired

Garage Parking (see architectural plans) sTaL

Garage Parking (see architectural plans) 14[EV charging stations

Townhouse garage parking 9

Street Parking 2 car share spaces

Barier Free Parking 16[Included in total (4 site. 12 garage)
Parking - Bicycles {see ) 94 1perSou.

Parking - in garages a7 128[Class A& A1 (50%)

Parking - in garages a7 40|Class B (50%)

Parking - in garages a7 38[Class C

Parking - surface S|Class C

PARKING REQUIREMENTS

PARKING SPACE TYPES PREVIOUS
REQUIRED)] PLAN PROPOSED [ LOCATION
IVEHICULAR SPACES
1 CAR GARAGES 56 203" INTERIOR
2 CAR GARAGES [152/304 SPACES] 51/102 SPACES| INTERIOR
|EXTERIOR PARKING ' SPACES 264 60 60 EXTERIOR
' SPACES | 115 MAX, 74 74
BF SPACES 4 5 5
BF VAN SPACES| 1 1 1
TOTAL VEHICULAR SPACES| 380 600 SPACES | 445 SPACES
1.5 SPAUNIT| 1,95 SP/UNIT | 1.76 SP/UNIT
|BICYCLE SPACES
CLASS A 26/50% 208 154 IN GARAGES
CLASS B 25/50% 60 60 EXTERIOR
TOTAL BICYCLE SPACES 51 SPACES| 268 SPACES | 214 SPACES
1SP/5DU| 18P/0.96 DU 18PM.18 DU
* 4 apartment units have 1 stall barrier free garages
NOM-TESIGENTAL 1S | MU 1U3
n/a n/a n/a n/a
Per Off street Parking [ Per July 1, 2019 490 (Incl. 7
Vehicular Table 5-19 (City of Ann Council Amended | standard and 2
Arbor Unified supplemental | van BF Spaces)
Development Code) Regulations
Per Off Street Parking 0 Perluly1,2019 | 82Required,
Table 5-19 (City of Ann Councll Amended | 83 Provided, as
Arbor Unified Supplemental shown on
Development Code) Regulations €5100




Added EV Charging Capacity

Total EV charging capacity that Ann Arbor would have added
had the ordinance been in place based on the twenty-seven
2019 site plans and the proposed UDC Parking Table’s EV
Charging Equipment Requirements:

o EV-Cspaces: 1,257
o EV-Rspaces: 1,180
o EV-lspaces: 362

Ann Arhor’s Draft Electric Vehicle Readiness Ordinance



Initial Feedback

® Good support from Energy and Planning Commission’s Ordinance Revision
Committee and within City Administration
o A few requirements have been changed based on input from the
Ordinance Review Committee
o One commissioner would like ordinance to mandate chargers be
powered by renewable energy

Ann Arhor’s Draft Electric Vehicle Readiness Ordinance



Initial Feedback, cont.

® Feedback from developers:
O Generally prefer a carrot instead of a stick approach
o Widespread concern that the City will be mandating an additional
service with costs, not just for chargers and building infrastructure but
also potentially for DTE infrastructure upgrades
m Existing DTE incentives will run out
m This will negatively impact affordability, for both developers and
customers / tenants, as there are no offsetting savings or incentives
m Possible consequence is less development
Tax credits desired to offset (infrastructure) costs
Clarification / explanation required as to what constitutes “major
renovation” and thus what triggers the ordinance in such cases

O O

Ann Arhor’s Draft Electric Vehicle Readiness Ordinance



Initial Feedback, cont.

e Feedback from DTE:
o Doing a review of potential electrical capacity costs, as part of UM
project (Dr. Sarah Mills)
O Have had a meeting to discuss implications of the ordinance
O In general, advance communications with DTE about electrical needs key
for their planning process

Ann Arhor’s Draft Electric Vehicle Readiness Ordinance



Questions ?

Ann Arhor’s Draft Electric Vehicle Readiness Ordinance



HOW TO CALCULATE NUMBER OF EV-C/R/I PARKING SPACES
EXAMPLE: Midtown Condominium, 1400 S. Maple, just south of Pauline Blvd, pt. 1

EXERPT FROM UDC PARKING TABLE:

Property Uses

Off-5treet Parking Spaces
Required

EV Charging
Spaces Required

Cwelling,
aingle-Family

1 space per DwellingUnit

100% EV-R

Dwelling,
Townhaouse

2 spaces per Dwelling Lnit

1005 EV-R

Calculating Mumber of EV-C /R [ | Parking Spaces:

tRDJE{.'TID: SP19-011 Midtown Condos, 1400 5, Maple St

OME: R4B Multiple family dwedling

79 townhomes; 174 rking

lapartments Units parEs EV-C EV-R EV-I

TOTAL RESIDENTIAL LINITS: 253

TOTAL PROPOSED SPACES: 445

one-C3T Za3rEges 203 203 o o 100% 203 0% 0

TWO-C3T Z3T3gEs 51 1oz o of 100% 51 0% 0
srigr parking spaces 140 L] 0% - o

N g A W 8 T A




HOW TO CALCULATE NUMBER OF EV-C/R/I PARKING SPACES
EXAMPLE: Midtown Condominium, 1400 S. Maple, pt. 2

‘ PREVIOUS
PARKING SPACE TYPES REQUIRED PLAN PROPPOSED | LOCATION
[EHICLILAR SPACES
|1 CAR GARAGES 55 203" INTERIOR
! 152304
PARKING TABLE IN SITE PLAN: 2 CAR GARNGES seaces  |51/102 sPacey] INTERICR
|pTERIOR_PARKING o SPACES 184 ED &0 EXTERIOR
B SPACES 115 74 74
EF SPACES 4 s s
EF VAN
SRACES 1 1 1
TOTAL VEHICLILAR SPACES 380 E00SPACES | 445 sRACES
L5 SPUNT | 105 SPAUNT | 176 SPAUNIT
‘ PREVIDUIS # Bv-CAfR
PARKING SPACE TYPES REQUIRED PLAN PROPPOSED | spacEs | Locamon
EHICLILAR SPACES
1 CAR GARNGES 55 203" 203 Ev-R_| INTEmIOR
152304
NEW PARKING TABLE: |2car carasss seacss  |s1102 seaces] S1EV-R NTERIOR
EXTERIOR PARKING o SRACES 184 ED &0 EXTERIOR
B SPACES 115 74 74
EF TRACES 1 5 5
EF VAN
SPACES 1 1 1
TOTAL VEHICLILAR SPOCES 280 E00IPACES | 445 zRaCEs
L5 SP/UNIT| 1.95SP/UNIT | 176 SP/UNIT




HOW TO CALCULATE NUMBER OF EV-C/R/I PARKING SPACES

EXERPT FROM UDC PARKING TABLE:

Property Uses

Off-Street Parking
Spaces Required

L & B e = Pl I

[Crweliing, hAult-Family

Fior RaA:

2 spaces per Dwelling Unit

For R3E, RAC, RAD, and
RAE: 1Y% spaces per

£5% EV-C plus
P5% EV-R plus

pweling unit L% EW-1
Im any Nonresidentis
District: 1 space per
Cwelling Linit
D53 EV-C plus
Haotel 1 SpE0e e room E0% EV-R plus
25% EV-I

1l 23les, Geners
herchandize

[retail stores and Retail

[Centers less than 300,000
g. ft. of Floor Area =
MAIndmm of 1 space per
10 =q. ft. of Floor Area;
aximaum of 1 space per

EV-R plus
EW-I

65 =q. fi. of Floor Area [1])

Restaurant, Bav, Food
SErios

1 space for each 100 =q. ft.
jof Floor Area

EV-C plu=
E EV-R plus
Ev-l

EXAMPLE: The Glen PUD, between E. Ann & Catherine, pt. 1

Calculating Mumber of EV-C f R [ | Parking Spaces:

B i el
TOTAL REQUIRED SPACES
TOTAL PROPOSED SPACES | 24
Bpartment wnits 24 65% 18 25% o 1k .
heoted nospimncs: 162 152] 25% 405 50% 1215 25% 405
1173
retail =f| A o o 10 0. 0% o
LULEE
restawrant (new) =f| aW  15% 103 10%
restawrant [Angelos) B 1% 10% 10%




HOW TO CALCULATE NUMBER OF EV-C/R/I PARKING SPACES

EXAMPLE: The Glen PUD, pt. 2

PARKING TABLE IN SITE PLAN:

e e Placc T Olces Bt Lhe Oowdicpmcel T Olces Bt Lhe Oowdicpmcel Thc Ol Wit Lhe Ooedicpmcsil
Fromcualy Apprceest PUD Iosey T4 00 Froacaly Aoproesd PUD Torirg - Dooombnr MemensE ) Mo Rl Nowacd PUD Iomry - Cumcsl Proaicd
2007
jcnn ZEmoe |
vl Padeey Mool el L el T 173 57/530 =4 apmosy
podfios Fadtey Moo 21, 0090 3050 m 3 maosy
| sartimer] Fadory Moo 112 Ueetyl = T2 ypmomy 4 Urrhy'l w23 acoy

Hoid Padiey Moo

Toiesres] Padkey oo

21 Hoid Moomay'l = 352
 DOGI S0 100 =3 Doy
=1 mleees] padosge  paco

" x) -

3 T & iodal e S T
S =
[Pate g PeetaE AE £ 8w 145 anemm memera 233 ey peovidicd Eﬂ-

NEW PARKING TABLE:

|Retail: 1,173 5F/310 = 4 spaces (0.4 EV-R spaces; 0.4 EV-l spaces)

partments: 24 Units/1= 24 spaces |16 EV-C spaces; 6 EV-R spaces; 2
EV-l spaces)
162 Hotel Rooms/1 = 162 spaces |40 EV-C spaces; 81 EV-R spaces; 41
|[EV-1 spaces)
Restaurant: 4,000 5F/100= 40spaces (6 EV-C spaces; 4 EV-R spaces; 4
EV-l spaces)

ngelo's restaurant parking =8 spaces (2 EV-C)

total ired
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Ann Arbor Installations




PLUG-IN AND PORTABLE L2 CHARGERS

R WA R U e e
eI IOR A

)
&

Ann Arhor’s Dratt Electric Vehicle Readiness Ordinance



EV CHARGING STATION FLOW CHART
':-....

-8-e-u

Utility Supply  Utility Transformer Switchgear Switchboards and
Panelboards

v

Sub-metering General Purpose
Transformers

Load Centres Electric Vehicle
Charging Station

* http://www.eai.in/wp-content/uploads/2018/12/EVSE.png

Ann Arhor’s Draft Electric Vehicle Readiness Ordinance
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